CLAIMS : 

A method of forming a crystalline phase material comprising: 
providing a stress inducing material operatively adjacent a 
crystalline flaaterial of a first crystalline phase, the stress inducing 
material havingv a first thermal coefficient of expansion, the crystalline 
material of the first crystalline phase having a second thermal coefficient 
of expansion, the first coefficient being less than the second coefficient; 
and 

annealing the crystalline ylnaterial ^of the first crystalline phase 
under conditions effective to/t*ans|orm it to a second crystalline phase. 



The methon of 



urn 



inducing material over the/finst crystal 



comprising providing the stress 
ise material. 



3. The method of claim 1 comprising providing the stress 
inducing material under the first crystalline phases material. 

4. The method of claim 1 comprising providing the stress 
inducing material to a thickness which is equal to or greater than a 
thickness of the first phase crystalline material. 
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5. The method of claim 1 comprising providing the stress 
inducing\material over and in contact with the first crystalline phase 
material. 



6. The method of claim 1 comprising providing the stress 
inducing material under^nd in contact with the first crystalline phase 
material. 




The method of claim 1 wherein the stress^inducing material 



comprises SiC^. 




8. The method of .claim 1 wherein the stress inducing material 



/ 



comprises Si3N^. 



9. The method of claim 1 wherein the stress inducing material 
is provided before said annealing. 
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10. A method of lowering requirejr activation energy in 
transforming a crystalline material froni/a first crystalline phase to a 
more dense second crystalline phasp^comprising providing a compressive 
stress inducing materiaL^^era^lvely adjacent the material of the first 
crystalline phase during >afn anneal to the second crystalline phase, with 
the compressive stress inducing material having a first thermal coefficient 
of expansion^he crystalline material of the first crystalline phase having 
thermal coefficient of expansion, the first coefficient being less 
the second coefficient. 



a secoi 



fan 



.1. A method of forming a crystalline phase material comprising: 
proving a semiconductor wafer having opposing first and second 

sides; 

forming a crystalline material of a first crystalline phase over the 
first side of the wafer; 

forming a stress inducihg/ material over the second side of the 
wafer, the stress inducing m4teria\)i^ving a first thermal coefficient of 
expansion, the crystalline /material /)f 1% first crystalline phase having 
a second thermal coe^ficienj/ of expansion/\the first coefficient being 
greater than the secoiyt/6oefficient; and 

annealing the crystalline material of the first N^ystalline phase 
under conditions effective to transform it to a second crystalline phase. 
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L2. The method of claim 11 comprising forming the stress 
inducing\material on the second side of the wafer. 

13. The method of claim 11 wherein the crystalline material 
comprises a refectory metal silicide, and the stress inducing material 
comprises TiN. 

14. The methoov of claim 11 wherein the crystalline material 
comprises TiSi x , the first crystalline ^pifase^is C49, the second crystalline 
phase is C54, and the stres^ inducing material comprises TiN. 

15. The method /of claim/ 11 wherein the crystalline material 
comprises TiSi x , the /irst (^stallyr^ phase is C£9r^nd the second 
crystalline phase is (254 

16. The method of claim 11 where i\ the stress inducing material 
is provided before said annealing. 



17. A method of forming a crystalline phase material comprising: 
providing a stress inducing material within \ crystalline material 

of a first crystalline phase; and 

annealing the crystalline material of the first \crystalline phase 

under conditions effective to transform it to a second crystalline phase. 
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18. The method of claim 17 comprising ion implanting the stress 
juicing material into the first crystalline phase material. 

19. Ti^e method of claim 17 comprising in situ providing the 
stress inducing material into^the")first crystalline phase material during 
deposition of the first b^ystatyrfie phase material. 



20. The ^QXh^fa of claim rT^comp rising providing stress inducing 
atoms within the first crystalline phase arterial to a concentration from 
10 16 - 10 22 atoms/cm 3 . 
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21. A method of forming a refractory metal silicidpx€omprising: 
forming a refractory metal silicide of a first^efystalline phase; 
providing compressive stress inducing ^a-foms within the refractory 
metal silicide of the fir^* crystalliper^ phase, the compressive stress 
inducing atoms being larger tt^aTn silicon atoms of the silicide; and 

with the compressive stress inducing atoms within the first phase 
refractory metal^fficide, annealing the refractory metal silicide of the 
first crystalline phase under conditions effective to transform said silicide 
to^a more dense second crystalline phase. 



24 
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22. lne method ot claim 21^wnerein the refractory metal suicide 
comprises TiSi x , and the fij^fcrystalline phase is C49 and the second 
crystalline phase is ^p54. 






5 
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23. The method of claini^zl comprising ion implanting the 
compressive stress mducjja-g atoms into the first crystalline phase 
refractory metal sjtetfide. * . 
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24. The method of claim 21 comprising in situ vproviding the 
compressive stress inducing atoms into a refractory inetal layer during 
deposition of said refractory metal layer over/an underlying silicon 
containing substrate; and / 

annealing the refractory metal laye* to form said refractory metal 
silicide of the first crystalline phage from the refractory metal and 
silicon of the underlying substrate. 

25. The method/ of claim 21 wherein the compressive stress 
inducing atoms are ^elected from the group consisting of Ge, W and 
Co, or mixtures ymereof. 

26. / The method of claim 21 comprising providing the atoms to 
a concentration within the refractory metal silicide from 10 AO - 10 
a^oms/cm . 


f — ' — 
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27. A method of forming an electrically conductive line 
comprising: 

forming a semiconductive material over a substrate; 

forming a refractory metal silicide of a first crystalline phase over 
and in ohmic electrical connection with the semicormuctive material; 

providing a compressive stress inducing inaterial proxima te the 
refractory metal silicide of the first crystalline phase; 

after providing the com^ssive stress inducing material, annealing 
the refractory metal silicide of the first crystalline phase to transform 
said silicide to a more dense and ymore electrically conductive second 
crystalline phase; and 

patterning the semiconductive material and the refractory metal 
silicide into a conducth^ 

28. The method of claim 27 wherein the compressive stress 
inducing material/is provided within the refractory metal silicide of the 
first crystalline/phase. 

2<K The method of claim 27 wherein the compressive stress 
inducing material is provided operatively adjacent the refractory metal 
silicide of the first crystalline phase. 
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30. The method of claim 27 wherein the patterning is conducted 
before the annealing. / 

31. The method of claim 27 wherein the patterning is conducted 
before the annealing, and the compressive stress iadiicing material is 
provided after the patterning. / 

32. The method of claim 27 wherein/ the patterning is conducted 
after the annealing. ^ / 

/ 

33. The method of claim 27^ where in the refractory metal silicide 
comprises TiSi x , and the first o^ystalline phase is C49 and the second 
crystalline phase is C54. / 

34. The method of claim 27 comprising providing the 
compressive stress inducing material over the first crystalline phase 
refractory metal sflicide. 

35. /The method of claim 27 comprising providing the 
compressive stress inducing material over the first crystalline phase 
refractory metal silicide, the compressive stress inducing material having 
a tnickness equal to or greater than a thickness of the first phase 
refractory metal silicide. 
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36. The method of claim 27 comprising Dividing the 
compressive stress inducing material under the firsj/'crystalline phase 
refractory metal silicide. / 

37. The method of ~xlaim 27 ywherein the compressive stress 
inducing material comprises SxO^f 

38. The method yof claim 27 wherein the compressive stress 
inducing material comprises 813^. 

39. yThe method of claim 27 wherein the compressive stress 
inducing material is provided both in and operatively adjacent the first 
phase crystalline silicide. 
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40. A method of forming a refractory metal silicide comprising: 
forming a refractory metal on a silicon containing substrate; 
providing a compressive stress inducing material proximate the 

refractory metal; 

after providing the compressive stress inducing rfiaterial, annealing 
the refractory metal to form a refractory metal silicide of a first 
crystalline phase from the refractp^j metal and/silicon of the underlying 
substrate; and 

annealing the refractory metal silickfe of the first crystalline phase 
to transform the first phase silicide tp a more dense second crystalline 
phase. 

41. The method of ciaim 40 wherein the refractory metal silicide 
comprises TiSi x , and the/first crystalline phase is C49 and the second 
crystalline phase is C54. 

42. The / method of claim 40 comprising providing the 
compressive stress inducing material within the first crystalline phase 
refractory m'etal silicide. 

13. The method of claim 40 comprising providing the 
compressive stress inducing material over the first crystalline phase 
refractory metal silicide. 
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44. The method of claim 49^t5omp rising providing the 
compressive stress inducing^j^Lterial over the first crystalline phase 




refractory metalsii«5ide to a thickness equal to or greater than a 
thickuesSof the first phase refractory metal silicide. 



45. The method of j£eciffT~ 40 comprising providing the 
compressive stress^imfticing material under the first crystalline phase 
refrac^€rfyrnetal silicide . 
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46. A method of forming a crystalline phase material comprising: 
forming a crystalline material of a first ^^ystalline phase over a 
substrate; 

forming a layer ovpft the first/^phase crystalline material; and 
after forming the layer^/^nnealing the crystalline material of the 

first crystalline phase und^r conditions effective to transform it to a 

second crystalline pha'se^ 
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47. /The method of claim 46 wherein the crystalline material 
comprises TiSi x , the first crystalline phase is C49, and the second 
crystalline phase is C54 
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48. A method of forming a crystalline phase material compiling: 
forming a crystalline material of a first crystalline pha^e over a 

substrate; 

providing dopant atoms to within the first/' phase crystalline 
material; and 

after providing the dopant at^s, annexing the crystalline material 
of the first crystalline phase under conditions effective to transform it 
to a second crystalline phase. 

49. The method of ^claim 48 wherein the crystalline material 
comprises TiSi x , the fir^f crystalline phase is C49, and the second 
crystalline phase is CSA 

50. TYip method of claim 48 wherein the providing comprises ion 
implanting. 

51. The method of claim 48 wherein the providing comprises gas 
Hffusion dop in g. 
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